DISCOVER-AQ OUTLOOK Monday, February 4, 2013

AQ Summary: PM2.5 levels are moderate to high in the D-AQ area with an hourly reading of
88 ug/m3 at Bakersfield last evening — the 2" AQ event continues. The SJV APCD forecaster
feels that levels will remain elevated until a “flush out” event at the end of the week. He
expects the weak trough (passes on Tuesday night) to have a small or no impact on PM levels.
There appears to be interesting structure in the observed PM2.5 levels over the last few days.

Weather Summary:

Tuesday (Flight not recommended)

SJV = SJV forecast to be socked in by cirrus throughout the day. Cirrus should recede Tuesday
night. Fog similar to today also forecast to be present during the morning.

PODEX (SF and LA) — Stratus and cirrus clouds remain offshore.

Wednesday (Could be a good D-AQ flight day, the last for the near future.)

SJV — Region forecast to be cloud-free as a shortwave ridge builds into central CA.

PODEX (SF) — Models forecast a cloud-free pocket extending from SF to LA regions. However,
NWS Oxnard forecaster indicated that cirrus will remain, and become a denser layer in the
western study region, while marine stratus deck will remain close to the coast. NWS Monterey
indicated a pocket clear of stratus and cirrus from 35-36.5N, and extending west.

Thursday until end of week

SJV — A strong trough will move into the region during Thursday, and will be situated over
central CA by Friday. This will bring clouds beginning on Thursday, and a good chance of
precipitation on Friday. Clouds likely to continue into Saturday.
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Fresno

TODAY TONIGHT TUESDAY TUESDAY WEDNESDAY WEDNESDAY THURSDAY THURSDAY FRIDAY
NIGHT NIGHT NIGHT
% 40% 50%
Sunny Mostly Sunny Mostly Sunny Partly Partly Chance Chance
Clear Clear Cloudy Sunny Rain Showers
High: 66 °F Low: 43 °F High: 64 °F Low: 42 °F High: 62 °F Low: 41 °F High: 58 °F Low: 40 °F High: 51 °F
Bakersfield
TODAY TONIGHT TUESDAY TUESDAY WEDNESDAY VIEDNESDAY THURSDAY THURSDAY FRIDAY

NIGHT NIGHT NIGHT

| 40% 50%
Sunny Mostly Sunny Mostly Sunny Mostly Chance Chance
Clear Clear Sunny Rain Showers

High: 65 °F Low: 44 °F High: 64 °F Low: 42 °F High: 61 °F Low: 40 °F High: 59 °F Low: 42 °F High: 48 °F



San Nicolas
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Monterey

TODAY TONIGHT TUESDAY TUESDAY WEDNESDAY WEDNESDAY THURSDAY THURSDAY FRIDAY
NIGHT NIGHT NIGHT

i

Sunny Increasing Decreasing Mostly Sunny Partly Chance Chance Chance

Clouds Clouds Clear Cloudy Rain Showers Showers
High: 52 °F Low: 44 °F High: 55 °F Low: 44 °F High: 55 °F Low: 46 °F High: 51 °F Low: 45 °F High: 51 °F

Palmdale

TODAY TONIGHT TUESDAY TUESDAY WEDNESDAY WEDNESDAY THURSDAY THURSDAY FRIDAY
NIGHT NIGHT NIGHT
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Clear Clear Cloudy Sunny Rain Showers

High: 69 °F Low: 45 °F High: 69 °F Low: 42 °F High: 64 °F Low: 42 °F High: 60 °F Low: 42 °F High: 50 °F



Current Conditions

5 MILES NNW BAKERSFIELD CA
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Current Conditions

FRESNO

Fog Humidity 100%
o Wind Speed ESE 6 MPH
43 F Barometer 30.18 in
Dewpoint 43°F (6°C)
. - 6°C Visibility 0.13 mi

Wind Chill  39°F (4°C)
‘ Last Update an 04 Feb 8:17 am PST

N Plymouth State Weather Center {

- Meteogram for KFAT from 16002 3 FEB 13 to 18002 4 FEB 13
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GOES Visible at 1730 (9:30 am)




GOES: IR at 1400 UTC (6 am) Today

Cirrus deck should stay
north of SJV today.
Scattered cirrus may be
encountered during flight.




GOES: Cloud Top Height at 1430 UTC (6:30 am) Today
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Some low-level clouds (3-4 kft) near south end of SIV, including Bakersfield., B8
due to NW flow associated with the passage of short wave yesterday. L
Should become scattered by 11 am. 0

**Portersville was caught in this low-level clouds too. NWS had thought that
winds would be strong enough to keep low-level clouds confined to
Bakersfield & points south. Ooops.



Today: Central CA remains under the influence of an upper ridge,
leading to sunny skies and high probability of dense morning fog.
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Tomorrow (Tuesday): The upper ridge continues to dominate the
central CA region. However, the weak shortwave over the Pacific

Northwest will send some cirrus into central CA as it moves quickly
through that region.
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Fresno
Today: Sunny
Tuesday: Minimal cloud cover
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[Tue, Feb 5 2013 [ ewpo ST P & T 3

11am 2om Ao Ao 11pm 2am Hanm garm 11am 2om Ao Ao 11pm 2am Hanm garm
Tue, Feb 523013 W d F

10 10
KE\\E\KEKLE | 3 3 3
g S{W:*T-"’ A, g
11am 2om Ao Ao Tipm | 2am Hanm garm 11am 2om 1] 11, 2am Hanm garm
[Tue, Feb 5 2013 : dity (%) Pcpn. Potantia ar |
: o5 Eet ol ;
soohs L : , _. . A
B0 - B0
60% G0%
0% 4055
Emf//' 2% 2 17% 17% 16% 16085 1% 0% 18% 18% 17% 17% 15% 15% Ll Egﬁ“%
oo o 0% (] (] (] 0% () oo o 0% (] (] (] ] 2
0% = = = = = = = 0%

11am 3 17, 2am Sam dam 11am 3 17, 2am Sam dam



Hanford
Today: Sunny
Tuesday: Minimal cloud cover
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Bakersfield
Today: Sunny
Tuesday: Minimal cloud cover

Today » Tuesday =
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NASA/GMAQC -~ GEOS~5 Forecast Initialized on 00z 2013-0

70 hPa Wind Speed knots ond Heightsz[dom]
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MASA/GMAD — GEOS—5 Forecast Initialized on 00z 2013-02-04

70 hPa Wind Speed [knots] and Heights [dam]
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Wednesday: Though weaker, upper ridge continues to dominate
central CA.
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Thursday: A deep and cold low pressure center begins to move
over southern and central CA. NCEP and ECMWEF are beginning to

agree about the strength, position, and timing of the upper trough.
Clouds likely and colder weather likely.
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Fresno
Wednesday: Minimal cloud cover
Thursday: Clouds increasing, cloud cover ~50%

Wednesday = Thursday -
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Hanford
Wednesday: Minimal cloud cover
Thursday: Clouds increasing, cloud cover ~40%

Wednesday - Thursday =
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Bakersfield
Wednesday: Minimal cloud cover
Thursday: Clouds increasing, cloud cover ~40%

Wednesday = Thursday -

[Thu, Feb 7 2013

gdarm 11am 2pm Ao Borm T1pnm | 2am Ham gdarm 11am 2pm

[Thu, Feb 7 2013

10

k)

10

AN RN,
DXWYWWWWWO e

gdarm 11am 2pm Ao Borm T1pnm | 2am Ham gdarm 11am 11 2am Ham
[Thu, Feb 7 2013 an t '
1008——5" a5 Q% a5 o1 0%
= 21% 21% 21% .
BO% TG % T2 78085
G50%6 6P
0% I P 2% ke A% 3% A 0%
21% 21% 21%
e = - - ) / 20%
2o 2o 2o 2o 2 et 2 e o - =
0% 0%
gdarm 11am 1] 11 2am Ham gdarm 11am 11 2am Ham
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Monterey : BUFKIT NAM 12 UTC Monday Feb. 4
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Fresno : BUFKIT NAM 12 UTC Monday Feb. 4
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Bakersfield : BUFKIT NAM 12 UTC Monday Feb. 4

Thursday Wednesday
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Friday: The trough moves into southern and central CA. Probability

of precipitation likely over portions of central CA, and
thunderstorms are possible.
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Saturday and beyond: NCEP and ECMWF continue to be in
agreement over the movement of the deep trough/closed low to
the east Friday night and into Saturday. Clouds likely to remain
over the weekend. Freeze events possible Sunday and Monday
mornings.
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Fresno
Friday: Cloud cover ~80%
Saturday: Cloud cover ~40%

Friday = Saturday =
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Hanford
Friday: Cloud cover ~80%
Saturday: Cloud cover ~40%

Friday = Saturday =
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Bakersfield
Friday: Cloud cover ~80%
Saturday: Cloud cover ~50%

Friday = Saturday =

|Sat, Feb 9 2013 Wind Chill (*F) Dewpoint (*F) Temperature (°F)
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Tomorrow: NAM — High level clouds move into the SJV from the north. Low-level

stratus off the coast, with cirrus covering the northern extent off the Bay Area.
Integrated liquid and frozen hydrometeors (all levels) Integrated liquid and frozen hydrometeors (all levels)
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Tuesday: GEOS5 — Clouds covering southern/western SJV during morning move out by
afternoon. Low level clouds move off the coast, high clouds move in during the day.
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Tomorrow: Canadian — Cirrus moving into the SJV from the north, covering the study
region by afternoon. The low level clouds present in the morning offshore decrease
somewhat in extent by afternoon; cirrus also present. GFS — Southern SJV remains
clear of cloud; clouds offshore not as near to coast but also decrease during the day.
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Wednesday: NAM — SJV again clear of clouds. Both high and low level clouds clear
from the coast from the Bay Area to LA.

Integrated liquid and frozen hydrometeors (all levels) Integrated liquid and frozen hydrometeors (all levels)
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Wednesday: GEOS5 — Some mid and high level clouds cover the western and southern
SJV during morning, moving off by afternoon. Coasts are mainly clear of cloud.

/7 am 10 am 1 pm 4 pm
GEOSS5 - Low level

ow Cloud Fraction
' > LW ‘» ' }
g B
. - -, | ) \
" e on B -
»

led 152

1 ; E - » ;
2013-02-06 66 hr forecost valid Wed 18z 2013-02-06
Mid | [

|

ow Cloud Fraction
:
¢ . -
- - -
X

d 15z 2013-02-06

5 — High |

High Cloud Fraction



Wednesday: GFS
— High level
clouds in
southern SJV
clear out by
afternoon.
Coastal waters
cloud-free.

GFS - High level



Thursday: High-level clouds moving in from the north cover the SJV and coastal waters
by afternoon. Some clearing of the stratus deck off the central CA coast.

Integrated liquid and frozen hydrometeors (all levels) Integrated liquid and frozen hydrometeors (all levels)
75-hour forecast valid 1500 UTC Thu 07 Feb 2013 HAN (WFF-NWM) (121 04 Feb) NAM (YIRF—HMM) (122 04 Feb)
e o , TR R RN

LN

(

L o F.
! ,—--%‘l;; rr ““H_;i' 4o
i, | /;'i"'-: Y

r o ]
AEER
DT A

=T

.- 3
s

i

'%g,

i =
el® L F

Y i = N . ;‘” :;f S tﬂ;?ﬁif\:-_/égi
Integrated liquid and frozen hydrometeors (all levels) Integrated liquid and frozen hydrometeors (all levels)

MER (WRF—NMM) {12z 04 Feb)
R e

ES

81-hour forecast walid 2100 UTC Thu 07 Feb 2013 HEM CWRF—HMM) (127 04 Fab}
E 7z T

TR O

a

vt 1 pm -
o\ .

I
\(t
3

e s g
Tl e
e

v L0 @?
b e
SRy s

e
= 5

ol

P

Hen

. M
S 7 ST S
Water (T>0°C) SuDEr‘:GGI;d Ice&SncW Water (T>0°C) Supercaaled lee &S v



Thursday: GEOS5 — SJV mainly clear of clouds after early morning, but cold front
moving into the region. Low level clouds offshore of CA.
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GEOSS5 - Low level
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4LFELA FORECAST DISCTUSSTON
HATTONATL WEATHEE SEEVICE SaN JOAQUIN TALLEY - HAWNFOFD Ca
1252 arf PET MIOW FEE 4 20132

.EYHOFPSTIE. | .

THEFE I: LITTLE CH&WZE EXFPECTED FOFE THE LOCAT ARESZ WITH DEY
CONDITIONS 4WD NEAF HOFMAT, TEPERATURES CONTINUIHG THEREOUSH
THUESDAY LFTERNOOH. &4W AFPPROLCHTIHGE SYSTEM LATEE THIS WEEE WILL
EFTH= THCEELSED CHAWCES FOR PEECTIFITATION TO THE AFREL.

ol

LOTSZTUSSTON. . . CLEAR SETES OTEER THE FORECAST AREL WILL ALLOW FOER
THE QUICE FOFMATION OF DENSE FOx OTEER. THE S5JV OTERNIGHT &4WD THE
DEHSE FOE ANTISOERY SHOULD BE BEEALTE=ED FOE STUREE. SATELLITE THALEEEY
SHOWS JUST SOME CIERUS CLOUDS DEOFPFING SOUTHEAST TOWARDS THE AREDL
HOWETEE. THEY WILL EE THTN ENOTUGH TO NHOT HTHDEER BADTATION FOE.

THE FOEREC4LEST FATTEFN FOFE THE IONDAY THREOUSH WEDHESDAY TIME FRAME
TILL DOHMTHATED EBY HT=H FEESSTUEE BASED ON FOFECAST FIODEL SOLTTTIONS.
& WEAK SHOET WATE TEOUGH WILL MIOTE QUICELY ACEOSS THE FP&cIFIC
HORTHWEEST ON TUESDAY HOWETEE JUST S0ME HTGH CLOUDS WILL AFFECT
SENSTELE WEATHEF. OTEE THE CENTEAL CALTFORNIA THTEETOER. TEMPERATUEES
WILL EE W&RM FOFR EARLY FEERULEY.

FEOM THUERSDAY AWD FEIDAY THE FORECZC&AST GETS CHALLEWNGING &4HD
INTERESTING &5 FORECAST MODELS ERFINE &4 EATHEE COLD 4WD TUHSTAELE
LOW PEESSTUEE SYSTEM IHNTO CALTFORFNIAL. [IODEL FORECAST COMFIDENCE IS
IHNCEELSTHG WITH ECHIWEF 4AND HCEF ENSEMELE SPASHETTI FLOTS ARE
CLUSTEEING TOWARDS & DEEF TEOTUGH OTEER CENTEAL A4AWD SOTUTHERN
CALTFOFNHIA. FRMOF EHSEMELE MEAW FORECAST TALTES ALSO SHOW & 70-30%
MELSTTEE OF PEEDTCTARTILITY EBOTH THE FOSITION &WD DEFTH OF THE S00 GIE
HETEHT FIELD FOF FEIDAY. WITH LATEST OFEERATION EUNE OF THE ECHTF
4ND =F: SHOWING & DEEFP &WD COLD LOW WITH S00 B TEMPERATUEES INH
THE —-Z0 TO —-35 DEGFEE EFANSE &4ND 250 B TEMPEEATUEES 45 LOW 45 —40C
OTEE. CENTEAL CALTFORWNIA FETDAY , & SHOWEE.,, LOWEE ELETATION SHOW SHOWE
4D POTENTIAT THUNDEESTOEMT DAY IS ON Ta4F. FPOFPS HATE BEEEN INCEELEED
TO LIEELY OTEE FPARTS OF THE &FEA, SHOW LETELS LOWEEED &4WD I WILL
INTEODTICE THUNDEESTOERMES TO THE =REIDS FOR THE FEIDAY TTIIHE.

MODELE AFE TH S00D ALFFEEMENT IN MOTING THE DEEF TEOTUEH &LHD AOF.
CLOSED LOW EAST FEIDAY NIGHT &AWL SATURDAY FOER & DEYTHE TERENWD.

TEHPEEATUEES WILL tIiCH COLDEFR FEIDAY THEOTUSH THE WEEEREND &AMD
MOENTIHE LOWS WILL HEED TO EE FIONITOFED FOFR THE POTENTTIAL OF &
5JT FEEE=ZE ETENT SUHDAY AND IONDAY IOENIHES.
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SDA Aerosol Optical Depth

DRAGOM_Tranquility , M 36°38783", H 120°22756", Alt 43 »
PI : Brent Holben, Brent.H.Holben@nasa.gov
SDA AOD from Level 1.5 ADD; 3 FEB 2013

Total_580nn @ <8.324>
ine_588nm 3 <8,388>
oarse_508nn__; <0,816>

RERDNET Project, NASA GSFC
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SDA Rerosol Optical Depth

DRAGON_Huron , N 36°12722%, H 128°86°18", Alt 113 n,
PI : Brent Holben, Brent,.M.Holben@nasa,gov
SDA AOD fron Level 1.5 AOD; 3 FEB 2013

Total_568nn
ine_588nn
oarse_S506nn 3

: <8,282>
1 <0.256>
£8,0826>

RERONET Pro ject, NASA GSFC
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2013 AERONET Version 2 DS, SOA Version 4.1

DRAGON_Madera_City , N 36°57711", W 1267827837, ALt 78 n
PI 3 Brent Holben, Brent,N.Holbenenasa,gov
SDA AOD fron Level 1.5 AOD; 3 FEB 2613

DRAGON_Clowis , N 36°497897, W 1199427597, Alt 98 n,
PI : Brent Holben, Brent.l

SDA AOD fron Level 1.5 AOI

SDA Aerosol Optical Depth

DRAGON_Hanford , N 36°18°56", W 119°38°35", ALt 58 n,
FI i Brent Holben, Brent,N,HolbenGnasa,gov
SDA ADD fron Level 1.5 AOD; 3 FEB 2013

Total_586nn  : <0,253>
1 £0,233>

<8.821>

AERONET Project, HASA GSFC

<- Hour in GHT
<- Day in GHT

20813 AERONET Version 2 DS, SDA Version 4,1

Fresno_2 , N 36°47787", W 113°46°22", Alt 188 n,
PI : Carol_J._Bruegge, Carol.J.BrueggeRJpl.Nasa.Gov
SDA AOD fron Level 1,5 AOD; 3 FEB 2013

FEB 3 2013

SOA Rerosol Optical Depth
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SJV APCD Daily Forecast — for TODAY (February 4)

San Joaguin
Stanizlaus

Madera

Fresno
Tulare

eCuoia
MNational
Park and
Forest

Werced

FINgs

Greater Frazier Park Area

ROAR LEVEL

Moderate

LEVELS
Unhealthy for
Sensitive Groups

(el

Unhealthy

(V)
LEVELS
Very Unhealthy

Ozone
(0%)

1-59 ppb

60-75 ppb

76-95 ppb

96-115 ppb

>115 ppb

Particulate Matter
(PM 2.5)

1-15 pg/m?

16-35 pg/m’

36-55 pg/m*

56-75 pg/m*

>75 pg/m’



DISCOVER-AQ Sites: Daily PM2.5 (ug/m3)

70

Bakersfield - California Ave/PM2.3-88502 - 88302/24
Hrs/1 (UG/M3)
Fresno - Garland/PMZ.5-88101 - 88101/24 Hrs/3

(UGE/MZ)
-« Visalia - N. Church Street/PM2.5-88502 - 88502/24 Hrs/1
g (UG/MZ)
T Hanford - 5. Irwin Street/PM2.5-88502 - 88502/24 Hrs/1
> (UG/mM3)

4 Corcoran/PM2.5-88502 - 88502/24 Hrs/1 (UG/M3)

PM2.5 levels approaching
peak of 15t AQ event.
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1/14 2/03

DISCOVER-AQ period characterized by two pollution events and one gradual clean-out.



February 3 (Sunday

Fresno-Garland

) & February 4 (Today)

Corcoran

Air District Real-Time Outdoor Activity Risk

Air District Real-Time Outdoor Activity Risk
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DISCOVER-AQ Sites: Hourly PM2.5 (ug/m3)

midnight

Fresno appears to

be back online.
S

NW flow with passage of short
wave yesterday — the cause???
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Dage

==

Corcoran/PM2.5-88502 - 88502/1 Hrf1 [UG/M3)

Fresno - Garland/PM2.5-88101 - 88101/1 Hr/2 (Mathod:
170) (UG/MZ)

Visalia - M. Church Street/PMZ.5-88302 - 88302/1 Hr/1
(UG/M3)

Hanford - 5. Irsin Street/PM2.5-88302 - 88502/1 Hr/1L
(UG/M3)

Bakersfield - California Ave/PM2.3-88302 - 88302/1 Hr/1
(UG/M2)

PM2.5 levels are varying
differently at the sites, indicating
horizontal structure.

Notice rapid increase in PM levels
yesterday:

- 2-6 pm : Hanford (PM10 too)
- 4-8 pm : Visalia

-> 4-10 pm : Bakersfield

- BUT, not Corcoran.




NOAA CMAQ: Tuesday 10am =18 Z

Column AOD [Dimensionless] at surface Valid 18 FEB 05 201
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PODEX: Appears to be relatively clean off the LA coast as

compared to conditions a week or so ago.
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NOAA CMAQ: Tuesday 10am =182

03 [ppb] at 1013 [hPa] Valid 18 FEB 05 2013
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NOAA CMAQ: Tuesday 10am =182

FORM [ppb]
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GMAO GEOS5: San Nicolas Is.
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GMAO GEOS5: Fresno
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GMAO GEOS5: Bakersfield
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AQ Summary

NOW: Soupy conditions in the southern SJV.

WEAK DISTURBANCE: The weak disturbance Tuesday night isn’t expected
to have much impact on PM2.5 levels in SJV — uncertainty though.

AQ CLOCK RESET: Thursday-Friday — SJV flushed out.
IMPACT OF FOG:
The dense fog yesterday and today may “wash out” some PM2.5, but levels

should rebound as boundary layer mixing gets going.

There is “structure” to the PM2.5 in the SJV and fog could be contributing.



Recommendations

Tuesday

SJV - SJV forecast to be socked in by cirrus throughout the day. Cirrus
should recede Tuesday night. Fog similar to today also forecast to be
present during the morning.

PODEX (SF and LA) — Stratus and cirrus clouds remain offshore.

Wednesday

SJV — Region forecast to be cloud-free as a shortwave ridge builds into
central CA.

PODEX (SF) — Models forecast a cloud-free pocket extending from SF to LA
regions. However, NWS Oxnard forecaster indicated that cirrus will remain,
and become a denser layer in the western study region, while marine
stratus deck will remain close to the coast. NWS Monterey indicated a
pocket clear of stratus and cirrus from 35-36.5N, and extending west.



Recommendations

Thursday until end of week

SJV — A strong trough will move into the region during Thursday, and will
be situated over central CA by Friday. This will bring clouds beginning on
Thursday, and a good chance of precipitation on Friday. Clouds likely to
continue into Saturday.



